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CONDENSING APPARATUS FOR WASHING AND DRYING MACHINE 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a condensing apparatus for a washing 
and drying machine, and more particularly, to a condensing apparatus for a 
washing and drying machine capable of increasing drying performance by 
improving condensing efficiency. 

10 

2. Description of the Conventional Art 

FIG.1 is a sectional view of a washing and drying machine in 
accordance with the conventional art, and FIG.2 is an enlarged view of a 
condensing duct of FIG.1. As shown, the washing and drying machine 
15 comprises a casing 11 forming an accommodation space therein, a tub 21 
arranged in the casing 11 for receiving water for washing laundry therein, a 
rotary drum 31 rotatably arranged around a rotary axis arranged along a 
horizontal direction in the tub 21, and a drum driving motor 33 for driving the 
rotary drum 31 . 

20 The casing 11 has a quadrangular box shape and is provided with an 

inlet for introducing laundry at the front surface thereof. At one side of the inlet, 
a door 13 for opening and closing the inlet is formed. 

The tub 21 has a box shape of which one side is opened, and the 
opened region is arranged correspondingly the inlet. A spring member 23 and a 

25 damper 25 for elastically supporting the tub 21 are respectively installed at the 
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upper and lower sides of the tub 21 . Also, a drain duct 27 and a drain pump 29 
for draining washing water are installed at one side of the lower portion of the 
tub 21. 

At a rear region of the tub 21 , a condensing duct 41 is installed in a state 
5 that one end thereof is connected to the tub 21 and another end thereof is 
upwardly extending. A blower fan 47 for sucking air inside of the tub 21 through 
the condensing duct 41 is installed at the upper end of the condensing duct 41 . 
Another end of an air duct 48 of which one end is connected to the upper front 
surface of the tub 21 is connected to an outlet of the blower fan 47. A heater 49 
io for heating air is installed in the air duct 48. 

The condensing duct 41 has an V shape in which air and condensate 
water sucked from the tub 21 can flow, and a fan coupling portion 42 to which 
the blower fan 47 is coupled is formed at the upper region thereof. Into one side 
of the fan coupling portion 42, one end of a condensate water supplying duct 43 
is for supplying condensate water is introduced. Also, at a periphery of the 
condensate water supplying duct 43 introduced into the fan coupling portion 42, 
a condensate water accommodating portion 44 for accommodating supplied 
condensate water with a predetermined amount is formed. To the lower end of 
the condensing duct 41, another end of a connection bellows 45 of which one 
20 end is connected to the tub 21 is connected. 

Under this construction, when a dewatering process is finished and a 
drying process is started thus to drive the blower fan 47, air is sucked from the 
inside of the tub 21 and flows upwardly along the condensing duct 41. The air 
which has upwardly flowed flows along the air duct 48 and is heated by the 
25 heater 49 thus to be introduced into the tub 21 . 
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High temperature air which has been introduced into the tub 21 contains 
moisture of laundry, flows along the condensing duct 41, and is condensed by 
being cooled by condensate water supplied through the condensate water 
supplying duct 43. Low temperature air of which moisture is removed is heated 
5 by the heater 49, and the heated high temperature and dry air is introduced into 
the tub 21, contains moisture of laundry, and is condensed in the condensing 
duct 41, thereby performing a drying process of the laundry. 

However, in the conventional washing and drying machine, the 
condensing duct 41 has a comparatively complicated structure thus to have a 
10 difficult fabrication process and air flow is not smooth thus to degrade drying 
performance. Also, condensate water supplied from the condensate water 
supplying duct 43 downwardly flows through one side region of the condensing 
duct 41 as shown in FIG.2, and air sucked from the tub 21 upwardly flows 
through another side region, thereby not having an excellent condensing 
is efficiency and thus degrading drying performance. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a condensing 
20 apparatus of a washing and drying machine capable of improving drying 
performance by enhancing condensing efficiency. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a condensing apparatus of a washing and drying machine 
25 comprising a casing for forming an accommodating space therein; a tub 
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installed in the casing; an air duct of which one end is connected to the tub thus 
for introducing air into the tub; a blower fan for blowing air along the air duct; 
and a heating means for heating air of the air duct before being introduced into 
the tub, the condensing apparatus comprising: a condensing duct of which one 

5 end is connected to a lower region of the tub and another end is upwardly 
extending; a condensate water supplying duct connected to a lower region of 
the condensing duct for supplying condensate water into the condensing duct; 
and a condensate water dispersing portion provided with a plurality of 
dispersion holes formed along a circumferential direction of the condensing duct 

10 with a certain interval and arranged at an outlet side of the condensate water 
supplying duct along a flow direction of the condensate water, for dispersing 
condensate water supplied from the condensing water supplying duct and 
dropping. 

The condensing water dispersing portion is preferably a condensate 
15 water dispersion member composed of an inner rib of a ring shape for forming 
an air hole through which air passes at a center thereof; an outer rib arranged 
concentrically with the inner rib and having a larger diameter than a diameter of 
the inner rib; a connection bottom portion provided with a plurality of dispersion 
holes penetratingly formed in order to disperse and drop flowing condensate 
20 water, for connecting bottoms of the inner rib and the outer rib in order to form a 
condensate water channel through which the condensate water flows between 

the outer rib and the inner rib. 

The condensing water dispersing member is composed of at least one 
inner dispersion portion having an air passing interval between the inner rib and 
25 connected to the condensate water channel thus for dispersedly dropping 



4 



condensate water a, a center region thereof, and a plural* o. connection 
channel portion for connecting the condensate water channel and the ,nner 
dispersion portion. 

At least one penetration hole for dropping condensate water is 
preferably formed at a bottom of the connection channel portion. 

The condensate water supplying duct is connected to the condensate 
water dispersing member along a tangential direction of the outer rib, and the 
connection channel portion is formed to approach to the inner dispersion porhon 
along a circumferential direction of the inner rib. 

The condensing duct is preferably constructed to have a circular section 
shape and to be downwardly extending from a connection region of the 
condensate water supplying duo, with a predetermined length along an inner 

circumference thereof. 

The condensing duct further comprises a connection bellows of which 
, 5 one end is connected to a lower end of the condensing duct and another end is 
connected to a lower region of the tub. 

I, is preferable that a connection drain duct connected to a drain duct of 
,he tub for draining the condensate water is formed at the connection bellows. 

„ is preferable to further comprise a chamber having more expanded 
» flow section area than the condensing duct, having one side connected to the 
condensing due, and another side connected to an inlet of the b,ower fan, and 
provided with a condensate water supplying opening to which the condensate 
water supplying due, is coupled at one side fhereof. 

The condensate water dispersion portion is preferably a condensate 
25 water guide formed as a ring shape having a predetermined diameter in order to 
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pass air a. a center thereof and provided with a cylindrical portion for guiding 
condensate water to flow along a circumferential surface of the condensing due, 
between the chamber according* as a bottom o, the cylindrical portion ,s ,n 

contact with inside of the chamber. 

A guiding inclination portion slantingly extending outwardly along a 
radius direction from an upper end of .he cylindrical portion and extending along 
a circumferential direction for guiding condensate water supped from the 
condensate water supping duct to overflow to a center region where the a,r 
passes is formed a, an upper portion of the condensate water guide. 

Preferably, the condensing duct is provided with a plurality of protrusion 
portions protruding towards a center thereof from an inner wall thereof. 

Preferably, the protrusion portions are ribs reciprocally extending along 

a circumferential direction thereof. 

Preferably, the protrusion portions are spirally formed along an inner 

15 circumference of the condensing duct. 

Preferably, the protrusion portions are inclined toward an upper side of 

the condensing duct. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the foliowing detailed 
20 description of the present invention w*en taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
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sanding - fine invention and a. inched in and constitute a par, of 
«. specification, il.us.rate embodiments of the invention and together with the 
description serve ,o explain the principles of the invention. 
In the drawings: 

F ,G. 1 is a sectional view of a washing and drying machine ,n 
accordance with the conventional art; 

FlG .2 is an enlarged view of a region o, a condensing apparatus of 

ehowina a use state of a condensing apparatus of a 
FIG 3 is a view snowing a use sw» 

, 0 ashing and drying machine according to a firs, embodiment of me present 
invention; 

FIG.4 is an enlarged view of main parts of FIG.3; 

FIG.5 is a perspective view of a chamber of FIG.3; 

FIG 6 is a perspective view of a condensate water guide of FIG.3; 

PIG 7 is a view showing a use state of a condensing apparatus of a 
washing and drying machine according to a second embodiment of the present 
invention; 

FIGS.8 and 9 are respectively perspective and plane views of a 
condensate water dispersing member of FIG.7; 

FIG 10 is a plane view of a condensate water dispersing member of a 
washing and drying machine accotding to a third embodiment o, the present 
invention; 

FIG 11 is a sectional view taken along line A-A of FIG.10; 
Fig 12 is a plane view of a condensate water dispersing member of a 
25 ashing and dryin 9 machine according to a third embodiment o, the presen, 
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invention; 

FI6.13 is a view showing a use state of a condensing apparatus of a 
washing and drying maohine according to a fourth embodiment of the present 
invention; and 

FIG.14 is an enlarged view of a protruding region of FIG.13. 



DETAILED 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Reference will now be made in detail to the preferred embodiments of 
,o the present invention, examples of which are illustrated in the accompanying 
drawings. 

FIG.3 is a view showing a use state of a condensing apparatus of a 
washing and drying maohine according to a first embodiment of the present 
invention, FIG.4 is an enlarged view of main parts of FIG.3. FIG.5 is a 
„ perspective view of a chamber of FIG.3. and FIG.6 is a perspective view of a 
condensate water guide of FIG.3. The same reference numerals will be given to 
parts having the same construction as the aforementioned parts. 

As shown, the washing and drying machine comprises a casing 11 
forming an accommodation space therein, a tub 21 arranged in the casing 11 
20 for accommodating water for washing laundry therein, a rotary drum 31 
rotatably arranged in .he tub 21. and a drum driving motor 33 for driving the 
rotary drum 31. 

The tub 21 has a box shape of which one side is opened, and the 
opened region is upwardly slanted in .he casing 11. The tub 21 is provided with 
25 a condensing appara«us of me washing and d^ing machine according to .he 
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M embodiment of the present invention at a rear region thereof. 

The condensing apparatus of the washing and drying maoh.ne 
copses a condensing due, 51 of which one side is connected to .he tub 21 
an air due, 48 of which one end is connected to a front upper portion of the tub 
5 21 and another end is connected to the condensing due, 51, a biower fan 47 
ranged between ,he condensing due, 51 and ,he air due, 4 8 for inducing a,r 
inside o, ,he ,ub 21 and reluming ,o ,he ,ub 21 via <he condensing due, 51 and 
lh e air due, 48. a condensate water supplying due, 43 for supplying condensate 
wa ,er to fhe condensing duo, 51. and a condensate water guide 61 for 
10 d ,spersed,y supplying condensate water supplied from ,he condensate water 
supplying dud 43 to the inside of the condensing due, 51 . 

The condensing due, 51 is composed of a vertical section portion 52a 

casing 11 and a sianted section portion 52b slantingly arranged with a bend,ng 
,5 from a .ower end of lhe vertical section portion 52a towards the tub 21 . 

To the slanted section portion 52b, another end of a connect beilews 
45 of which one end is connected to a iower rear region of the ,ub 21 ,s 
connected. At a iower region of ,he conneclion bellows 45, a conneCion drain 
durt 46 o, which one end is connected to a drain due, 27 of the tub 21 is formed 
2 o to discharge condensate water. 

A chamber 52c having more expanded flow section area than the 
condensing due, 51 is formed a, an upper end portion of the condensing 
and a condensate water guide 61 is installed in the chamber 52c. 

A „ inclination portion 55 upward* slanted te have more increased flow 
25 sectional area Iban the condensing due, 51 is formed a, a lower portion of ,he 



9 



chamber 52c, and a fan coupling portion 58 connected to an in,e« of the btower 
fan 47 is formed at an upper portion of the chamber 52c. At one side of the 
inciination portion 55, a wafer supplying opening 57 is formed so that the 
condensate wafer suppiying due, 43 can be coupied thereto. A condensate 
5 water dispersion portion 60 of a ring shape for accommodating condensate 
water suppiied from the condensate water supplying due, 43 with a certa,n 
amount and dispersedly dropping is formed at a lower inner region of the 
inclination portion 55. A,so, a. the condensate wafer dispersing portion 60, a 
piurality of condensate water dispersion grooves 64 for dropping condensate 
10 water are dented with a certain gap aiong a oircumferentia! direction thereof. 

The condensate water guide 61 is composed of a cylindrical portion 62a 
having a cylindrical shape and provided with an air opening 63 for passing air 
which upwardly flows from the condensing duct 51, and a guiding inclination 
portion 62b upwardly-slantingly extending from an upper end of the cylindncal 
, 5 portion 62a. The cylindrical portion 62a is formed ,o have approximately the 
same diameter as an inner diameter of the condensing due, 51, and a lower 
region thereof is arranged ,o be in oontec, wi«h an upper end o, fhe condensate 

water dispersing portion 60. 

Under this construction, when a dehydration process is finished and a 
20 drying process is started thus to drive fhe blower fan 47, air inside of fhe tub 21 
is sucked through the connection bellows 45 and flows upwardly along .he 
condensing due. 51. The air which has upwardly flowed passes Ihrough .he 

temperature is introduced into .he tub 2, contains moisture of laundry thus to be 
25 sucxed through .he connection bellows 45, and upwardly flows along .he 
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condensing duct 51 . 

In the meantime, condensate water supplied to inside of the chamber 
52 cflom the condensate water staying due. 43 flows along a circumferenha, 
direction o, the condensate water guide 61 . A certain amount of the condensate 
5 water is accommodated a. a space between the condensate water guide 61 and 
ft. chamber 52c and a space between the condensate water guide 61 and the 
condensate water dispersing portion 60, and a part of the condensate water ,s 
unKormly dropped a, an entire circum.eren.ia, surface ofthe condensing duct 61 
thr0 ugh the condensate water dispersion grooves 64 fonned a, the condensate 
10 water dispersing portion 60. According ,o mis, high temperature and hum,d arr 
sucKed from the tub 21 is fas. hea.-exchanged «hus to be condensed, and 
moi s,u re in fte air is dropped with ,he condensate wa.er flows .o fte drain due. 
2T through .he connection due. 46 formed a. a lower region of «he connection 

Dry air which has upwardly flowed along the condensing due. 51 . 
heated by the heater 49 thus to be changed into high temperature and dry air, 
.hereby being introduced into the tub 21. Then, fte dry air contains moisture o, 
fte .sundry thus to be sucKed and said processes are repeated, .hereby 

performing a drying process of the laundry. 

,h™ u inn a use state of a condensing apparatus of a 
20 pig 7 is a view showing a use siaie u. 

washing and drying machine according .o a second embodimen, of fte present 
invention, and FK3S.8 and 0 are respectively perspective and plane views of a 
condensate water dispersing member of F.G.7. The same reference numerals 
will be given to parts having fte same cns.ruc«on as fte aforemenfloned parts 
25 a „d .heir detail explanation wi« be omitted. As shown, fte condensing 
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apparatus of the washing and drying machine comprises a condensing duct 51 
of which one side is connected to the tub 21 . an air duct 48 of which one end is 
connected to a front upper region of the tub 21 and another end is connected to 
,he condensing duct 51. a blower fan 47 arranged between the condensing duct 
5 51 and the air duct 48 for introducing air inside of the tub 21 and returning to the 
tub 21 via the condensing duct 51 and the air duct 48, a condensate water 
supplying duct 43 for supplying condensate water to the condensing duct 51, 
and a condensate water dispersing member 71 for dispersedly supplying 
condensate water supplied from the condensate water supplying duct 43 to the 

io inside of the condensing duct 51 . 

The condensing water dispersing member 71 includes an inner rib 72 for 
forming an air passing hole through which air passes at a center thereof, an 
outer rib 74 arranged concentrically with the inner rib 72 and arranged at an 
outer side of the inner rib 72 with a distance in order to form a condensate water 
15 accommodating space between the inner rib 72, and a connection bottom 
portion 77 for connecting bottoms of the inner rib 72 and the outer rib 74. 

At one side of the outer rib 74. an inlet 75 for introducing condensate 
water supplied from the condensate water supplying duct 43 is penetratingly 
formed. A plurality of penetration holes 78 for dropping condensate water and 
> uniformly dispersing condensate water along a circumferenlial direction of the 
condensing duct 51 are penetratingly formed at the connection bottom poraon 
77 with a certain interval along a circumferential direction. 

Under this construction, condensate water supplied from the condensate 
water supplying duct 43 is accommodated in the accommodating space formed 
25 by the inner rib 72. the outer rib 74, and the connection bottom portion 77 
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through the inlet 75. and is uniformly dispersed to the inside of the condensing 
duct 51 through the dispersion holes 78 of the connection bottom portion 77 

thus to be dropped. 

FIG.10 is a plane view of a condensate water dispersing member of a 
5 washing and drying machine according to a third embodiment of the present 
invention, FKJ.11 is a sectional view taken along line A-A of FIG.10, and FIG.12 
is a plane view of a condensate water dispersing member of a washing and 
drying machine according to a third embodiment of the present invention. As 
shown, the condensing water dispersing member 81 is composed of an outer 
,„ dispersion portion 82a and an inner dispersion portion 82b concentrically 
arranged in a state that an air passing hole 88 is positioned therebetween in 
order to pass air into the chamber 52c for uniformly dropping condensate water 
along a circumferential direction thereof, and a plurality of connection channel 
portion 82c for connecting the outer dispersion portion 82a and the inner 

15 dispersion portion 82b. 

The outer dispersion portion 82a and the inner dispersion portion 82b 
are respectively provided with inner ribs 83b and 85b, outer ribs 83a and 85a, 
and connection bottom portions 83c and 85c connecting each bottom of the 
inner ribs and the outer ribs. A plurality of dispersion holes 86 are respectively 
2 o penetratingly formed at the connection bottom portions 83c and 85c for 
dropping condensate water. An inlef 87 for introducing condensate water 
supplied from the condensate water supplying duct 43 is formed at the outer 
dispersion portion 82a. and an air passing hole 89 for passing air is formed at a 
center region of the inner dispersion portion 82b. 
25 The connection channel portion 82c has a sectional surface of a 'U' 
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shape so that condensate water can flow, and one end thereof is connected to 
the outer dispersion portion 82a and another end thereof is connected to the 
inner dispersion portion 82b so the, condensate water introduced into the outer 
dispersion portion 82a can flow to .he inner dispersion portion 82b. A, a bottom 
, of each connection channel portion 82c, a plurality of dispersion holes 86 for 
dropping condensate water are formed. 

As shown in F1G.12, the condensate water dispersion member 81 can 
be constructed as a shape of a condensate water dispersion member 91 
composed of an outer dispersion portion 92a to which the condensate water 
,„ supplying duct 43 is connected along a tangential direction and a pluralKy of 
connection channel portions 92c having a ben, shape so that condensate water 
can be introduced into an inner dispersion portion 92b by being rotated towards 
an inner circumferential direction of the outer dispersion portion 92a. 

Under this construction, condensate water supplied from the condensate 
15 water supplying duct 43 is introduced into the outer dispersion portion 82a 
through the inle, 87, and a part of the introduced condensate water is dispersed 
into the condensing duct 51 through the dispersion holes 86 formed at the 
connection bottom portion 83c thus to be dropped. A part of the introduced 
condensate water is introduced into each connection channel portion 82c, and 
20 some part thereof is dropped through me dispersion holes formed a. lower 
portions of the connection channel portion 82c and the res. part is introduced 
into the inner dispersion portion 82b thus to be dropped. 

FIG.13 ia a view showing a use state of a condensing apparatus of a 
washing and drying machine according to a fourth embodiment of the present 
25 invention, and FIG.14 is an enlarged view of a protruding region of F.G.13. As 
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sh own. ,he condensing apparatus o, the washing and drying machme 
comprises a condensing duo, 5! o, which one side is connected ,o the tub 21, 
an air duct 48 o, which one end is connected te a front upper region of the tub 
2, and another end is connected to fhe condensing due, 51, a biower fan 47 
5 arranged belween the condensing due, 51 and the air due, 48 for inducing air 
inside of the tub 21 and returning ,o the tub 21 via the condensing due, 51 and 
the air due, 48, a condensate water supplying due, 43 for supplying condensate 
water ,o ,he condensing due, 51, a condensate water dispersing portion 60 and 
a condensate water guide 61 for dispersed supplying condensate water 
10 suppiied from the eondensate water suppiying due, 43 ,o the inside of .he 
condensing duel 51, and a pluralKy of profusion portions 59 prolruding towards 
a center region in .he eondensing duct 51. The condensate water dispersion 
pcrtion 60 and .he eondensate water guide 61 can be repiaced by .he 
condensate water dispersion members 71, 81, and 91. 

The condensing due, 51 is composed o, a vertical section portion 52a 
having a cylindrical shape and arranged along an inner circumferential surface, 
and a slanted section portion 52b slantingly extending from a lower end of ,he 
vertical section portion 52a towards the tub 21 . 

A chamber 52c is formed a, an upper portion of me vertical seCion 
20 portion 52a, and a eondensate water dispersion portion 60 and a condensate 
water guide 61 for dispersed* dropping condensate water are arranged ,n the 
chamber 52c. 

Meantime, a, the inside o, the vertical section portion 52a, a plurality of 
protrusion portions 59 prolruding from an inner wall surface wHh a certain wid,h 
25 W and spirally arranged wilh a certain gap along a circumferential direction. The 
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end of each protrusion portion 59 is formed to have a predetermined tilted angle 
0 upwardly along the protruding direotion in order to guide oondensate water 
dropped from the upper side to the inner wall of the vertical section portion 52a. 
Under this construction, when a drying process is started, oondensate 
5 water supplied from the condensate water supplying duct 43 is dispersed by the 
condensate water dispersion portion 60 thus to be dropped to the inside of the 
condensing duct 51. A part of the dropped condensate water is dropped to the 
upper surface of the protrusion portions 59 thus to flow along .he upper surface 
of the protrusion portions 59 and the inner wall of the condensing duct 51 and ,s 

io dropped, which is repeated. 

Meantime, air sucked from the tub 21 by a driving of the blower fan 47 
passes through the connect bellows 45 thus to upwardly flow along the 
condensing duct 51, and the upwardly flowing air is in contact with condensate 
water dropped from the condensate water guide 61 and the protrusion portions 
15 59 thus to be fast heat-exchanged and thereby to be condensed. Dry air of 
which moisture is removed passes through the chamber 52c and the blower fan 
48 thus to flow, and is heated by the heater 49. The heated air is introduced into 
, he tub 21 thus to contain moisture of the laundry, and again sucked to outside 
of the tub 21 , which is repeated and thereby the drying process is performed. 

As aforementioned, in the present invention, there are provided the 
condensing due. of which one end is connected to the tub, the condensate 
water supplying duct connected to the condensing duo, for suppiy,ng 
condensate water into the condensing duct, and the condensate water 
dispersing portion having a pluralfty of dispersion holes dispersed,, arranged 
25 a.ong a circumferential direction of the condensing duct for dispersing 
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condensate water supplied from the condensing water supplying duct to the 
inside of the condensing duct. According to this, condensing efficiency is 
enhanced thus to increase drying performance. 

The present invention is not limited to the aforementioned drum type 
washing and drying machine, but can be applied to conventionally various 

washing and drying machines. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather 
should be construed broadly within its spirit and scope as defined in the 
appended claims, and therefore all changes and modifications that fall within 
the metes and bounds of the claims, or equivalence of such metes and bounds 
are therefore intended to be embraced by the appended claims. 
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